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Purpose/Objective: At the Beatson Cancer Centre, we have 
developed a novel treatment delivery technique for our SABR lung 
patients. This involves an ‘arms down’ patient set-up, utilising 
thermoplastic thorax immobilisation, 4DCT-based planning, and on-
line CBCT verification prior to each fraction and VMAT delivered IMRT 
to assess the effectiveness of patient set-up using our immobilisation, 
and quantify associated patient intrafraction motion, on-treatment 
verification using CBCT pre and post treatment delivery was carried 
out. Here, we report the results of our first 28 SABR patients. 
 Materials and Methods: Patients are placed in a supine position with 
their arms by their sides, on a BDS board (Sinmed, Iowa, USA). Head 
and neck support is individualised to ensure comfort, support and to 
minimise gaps at the base of the neck. Thoracic immobilisation is 
provided by a thermoplastic (Klarity, Ohio, USA) mould with 4 point 
fixation, which supports the patient from the inferior edge of the 
lower lip to the mid thorax or lower where possible. Each patient 
receiving SABR with VMAT (55 Gy/5#) undergoes a CBCT prior to 
treatment and then further CBCT on completion of each fraction. A 
region of interest was used to perform an automatic bony match 
between the pre and post treatment CBCTs. The patient intrafraction 
motion is represented by the difference between pre and post 
treatment bony matches. differences were measured for each CBCT. 
Results: Analysis was based on the first 28 patients, which produced 
138 CBCT image sets. For each direction, the frequency distribution of 
set-up shifts and a confidence interval was calculated.  
 
Direction Range % of tCBCTs 
within range 
95% confidence 
interval 
(lower bound) 
95% confidence
interval 
(upper bound) 
Anterior-
posterior 
± 1
mm 
86.2 0.80 0.91 
 ± 2
mm 
99.3 0.97 1.00 
Longitudinal ± 1
mm 
82.6 0.76 0.88 
 ± 2
mm 
94.9 0.91 0.98 
Lateral ± 1
mm 
83.3 0.77 0.89 
 ± 2
mm 
91.3 0.87 0.95 
 
Conclusions: These results demonstrate that this novel immobilisation 
and VMAT delivery technique is successful in minimising intrafration 
motion for lung SABR patients.  
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Purpose/Objective: Patients with locally advanced prostate cancer 
treated with radiotherapy (RT) to the prostate, seminal vesicles and 
pelvic lymph nodes are routinely treated with a simultaneous 
integrated boost (SIB) approach, based on fiducial marker based daily 
image-guidance. However it is known that the soft and bony 
structures may have different motion patterns. The aim of this study 
was therefore to assess the margins required at various anatomical 
levels of the lymph node target, following daily 2D kV imaging based 
set-up on prostate fiducials. 
Materials and Methods: This study was based on locally advanced 
prostate cancer patients that underwent both daily 2D kV imaging for 
fiducial marker based set-up as well as weekly cone-beam CT 
scanning. In the planning CT scan for each patient, a senior radiation 
oncologist contoured the pelvic lymph node target at three different 
anatomical levels according to RTOG guidelines. Using the Eclipse 
registration module (version 10.0), a rigid 6D bone match between the 
planning CT and each of the CBCTs was performed. Subsequently, a 
rigid 3D match on the prostate fiducials between the CBCT and the 
planning CT was performed to mimic the treatment 
geometry/position. The centre of gravity for the planned and the 
registered lymph node structures were found and margins (for rigid 
motion) of the three lymph node levels was calculated using the 
widely accepted van Herk margin recipe (2.5Σ + 0.7 σ). A total of 15 
patients was included in the study, but here we report the results of 
the analysis of the first five patients who had a total number of 32 
CBCTs acquired during treatment.  
Results: The calculated margins for lateral (LR), anterior/posterior 
(AP) and superior/inferior (SI) are shown in the table for each level of 
the lymph nodes, ranging from 9 to16 mm LR, from 3 to 11 mm AP and 
from 5-6 mm in the SI direction. The margins are clearly lower in the 
caudal part of the target (in particular for the LR and SI directions), 
possibly related to the distance to the prostate.  
 
Margins (mm) LR AP SI 
Cranial part 16,3 3,4 4,7 
Middle part 15,5 11,6 6,2 
Caudal part 8,5 4,1 4,8 
 
Conclusions: In this study we have investigated the margins required 
to cover the pelvic lymph nodes when these are treated 
simultaneously with the prostate, using prostate fiducials. It was 
found that the margins differ according to the anatomical level, being 
smallest in the caudal part of the target, closest to the prostate (and 
the fiducials). Analysis of further patients is required for a more 
accurate determination of the margins for this population.  
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Purpose/Objective: Many measures have been used in the literature 
to assess the accuracy of atlas-based contouring. The objective of this 
study was to investigate whether there is a strong clinical basis for 
them, and which is the most appropriate for this purpose. 
Materials and Methods: 33 structures were contoured to atlas 
standard according to RTOG guidelines for 10 Head and Neck subjects. 
 A leave-one-out approach was used to auto-contour each case using 
an atlas-based contouring system (RTx, Mirada Medical, Oxford,UK). 
Thus, 90 cases with manual ground truth results were available for 
assessment. Three clinical experts independently rated the 
performance of the auto-contouring result quantitatively based on a 
visual assessment, determining the approximate percentage of the 
contours requiring negligible editing. Rating was performed 
individually for left and right parotids (LP, RP), brain stem(BS), spinal 
cord (SC) and mandible (MD), for the case as a whole (WC). The Dice 
coefficient, mean, median and Hausdorff distances in both 2D and 3D 
were calculated between the automatic and the ground truth contours 
for each structure. Dice coefficients were also calculated for the case 
as a whole. Pearson correlation coefficients were calculated between 
the experts’ average score and each measure. 
Results: The Pearson correlation coefficients and average measures 
are shown in the table for each structure and for the case as a whole. 
The average percentage utility according  to the experts was 79%, 
76%,77%, 86%, 82% and 91% for WC, LP,RP, BS, SC and MD 
respectively. 
 
